Mechanisms of action of corticotropin-releasing factor and other regulators of corticotropin release in rat pituitary cells.
The role of cyclic AMP in the stimulation of corticotropin (ACTH) release by corticotropin-releasing factor (CRF), angiotensin II (AII), vasopressin (VP), and norepinephrine (NE) was examined in cultured rat anterior pituitary cells. Synthetic CRF rapidly stimulated cyclic AMP production, from 4- to 6-fold in 3 min to a maximum of 10- to 15-fold at 30 min. Stimulation of ACTH release by increasing concentrations of CRF was accompanied by a parallel increase in cyclic AMP formation, with ED50 values of 0.5 and 1.3 nM CRF for ACTH and cyclic AMP, respectively. A good correlation between cyclic AMP formation and ACTH release was also found when pituitary cells were incubated with the synthetic CRF(15-41) fragment, which displayed full agonist activity on both cyclic AMP and ACTH release with about 0.1% of the potency of the intact peptide. In contrast, the CRF(21-41) and CRF(36-41) fragments were completely inactive. The other regulators were less effective stimuli of ACTH release and caused either no change in cyclic AMP (AII and VP) or a 50% decrease in cyclic AMP (NE). Addition of the phosphodiesterase inhibitor, methylisobutylxanthine, increased the sensitivity of the ACTH response to CRF but did not change the responses to AII, VP, and NE. In pituitary membranes, adenylate cyclase activity was stimulated by CRF in a dose-dependent manner with ED50 of 0.28 nM, indicating that the CRF-induced elevation of cyclic AMP production in intact pituitary cells is due to increased cyclic AMP biosynthesis. The intermediate role of cyclic AMP in the stimulation of ACTH release by CRF was further indicated by the dose-related increase in cyclic AMP-dependent protein kinase activity in pituitary cells stimulated by CRF with ED50 of 1.1 nM. These data demonstrate that the action of CRF on ACTH release is mediated by the adenylate cyclase-protein kinase pathway and that the sequence requirement for bioactivity includes the COOH-terminal 27 amino acid residues of the molecule. The other recognized regulators of ACTH release are less effective stimuli than CRF and do not exert their actions on the corticotroph through cyclic AMP-dependent mechanisms.